Electrode Design for Electrochemical Cell To Treat Palm Oil Mill Effluent by Electrocoagulation Process by Nasrullah, M. et al.
Environmental Technology & Innovation 9 (2018) 323–341
Contents lists available at ScienceDirect
Environmental Technology & Innovation
journal homepage: www.elsevier.com/locate/eti
Electrode design for electrochemical cell to treat palm oil mill
effluent by electrocoagulation process
Mohd Nasrullah a, Lakhveer Singh b, Santhana Krishnan a, Mimi Sakinah a,
A.W. Zularisam a,*
a Faculty of Engineering Technology, Universiti Malaysia Pahang (UMP), Lebuhraya Tun Razak, 26300 Gambang, Kuantan, Pahang,
Malaysia
b Department of Biological and Ecological Engineering, Oregon State University, Corvallis, OR 97333, USA
h i g h l i g h t s
• The distribution of Al3+ ions in POME
sample were more uniform by using
vertical orientation rather than hori-
zontal orientation.
• High consumption of the anode ma-
terial was achieved in serial elec-
trodes arrangement rather than par-
allel connection system.
• Application of novel steel wool as
electrodematerial shows the highest
treatment efficiency.
• The sludge particles were smaller in
size when treated with iron-based
material.
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a b s t r a c t
In the present study, the removal of chemical oxygen demand (COD), biochemical oxygen
demand (BOD) and suspended solid (SS) from Palm Oil Mill Effluent (POME) by electro-
coagulation process was investigated by operating the electrochemical cell using various
types of electrode design. The experiments were carried out by designing the electrode in
vertical and horizontal orientation; monopolar series (MP-S), monopolar parallel (MP-P)
and bipolar (BP) arrangement; and by applying aluminium, iron and steel wool as electrode
material. The highest removal efficiency of 74, 70 and 66% for COD, BOD and SS respectively
were obtained by selecting vertical orientation,MP-S arrangement and steel woolmaterial.
However, the economic study shows thatMP-S arrangement has higher operating cost than
MP-P and BP. While, the placement of electrode in vertical orientation not only gaining a
higher removal efficiency, but also economical. A novel steel wool that was used in the
study has given the great performance by removing the pollutants fast, effective and with
reasonable price. This research originally attempts to highlight the significance of electrode
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